
% Office 



CP 



PCT/EP2004/ 0U5 5&3 




recd 0 6 AUG 2004 



WIPO 



PCT 



INVESTOR IN PEOPLE 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



o f t Ess Sf&^sssys in with secuon 74(i > - d «> 

Comptroller-General heXSft 1« ™ ' J ?L 8 ^ BSUe certificates on behalf of the 

£ iSSS^^STT!" « Ru '« 1«B. "a company named 

1980 with ^al^TS '^^^^^^^tkeComptmieaAo. 
registration save for me substtottfn W3S regiS,ered imm ««ately before re- 

•publie limited o^^SS^SlSS ? *? '** Pa " ° f of *• ™* 

in this certificate and anv »«y™LT ! sh> references <° name of the company 

with which it b s rrtreii«ered y '° g """""^ Sha " be ^ 38 refere nces to the name 



JS"«* fc rUleS ' WOTdS > bB < company' may be replaced b, p,.c. , 

sees sjaas sxrs; - ,egai ^ b - 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Signed j$ 



Dated 21 June 2004 



20 my 



'03 15:3S SERJEANTS 233 



0551 



AeHteForai 1/77 



Request for grant of a patent 



1. Yourntfer&nce 



2. latent appl ication, cumber 



3. RxUmme* address atid postcode of the or rtf 
each appiicimt W w ^^ HWfflrrfw; 



Patents AD?? numto^^^ 

Jfe chc applies is a ccwporaee ^l y> gt V{? the 
countiy/state of Its tocnrp<*ark*> 



4. Tide of die bTOmtkm 



5- W^aJy 0U r gMrOwufl ^ 



Addre^fwse^i^itttbc United Kingdom 
^^ond TO c« should be sent 



2OHAY03 E8SS79M 002832. 



2 0 maV 



2003 



Ifw Patent Office, 

Sfaith Wales 



C139.009.00 



2 0 MAY 2003 



0311565.6 



Cellpep S.A, 

16 rue de la Banque 

75002 Paris 

France 



French 



Edified antiviral peptides with increased 
actj.vo.ty and cell mesibraneaff inity 



SERJEANTS 

25 The Crescent 

King Street 

Leicester 

LEI 6RX 



iPatenteAOK* number 



6. If you aix rfsdaring, priority from 



one cu- more 



^ plications, give the county 

and l the date of Sling of Hw or «f <k«± of these 
t^appllctftou and 
naca application number 



derirod from an eai-Ltt UK application 
gtve the uumbtr and the fiUng <i att of 
the earlier i^pltareon 



fe a statement of inventorship and of rifthi 
to gmnr of « patent required (n support of 
«hts request? t :j»»«*»- '>•<*• p. 

ftjjptfmnt. or 
Satf no/to iiij) 



U6J001 



Country PiCocir/ appiiciitW uuirab/- 



idws jp«i«^ Swar) 



Yea 



Patents Farm 1/77 

P. Enter Hie numbci' of sheets for any of the 
following item* you are filing with this form. 
Do not ti-ount copies of the same document 

Cont&mation *heets of this form 



Description 
Abstract 




tO T If you are also filing any of the following, 
istate how many against each irem. 

fttarity documents 

Translations of priority documents 

Statement of iavcnxor^liip and tight 
to grant of a potent a>4U>,ttoj?orm 7/77} 



JRequctf jfor preliminary examination 
and search altera* #/77j 



Bequest lb* substantive examination 

CPattsnis Form 30/77} 
Any other documents 





I/We request the gra 


at of a. patent on the basis of this application* 






n&J^ Bate 




SERJEANTS ^ 


"! ..... ..-JSLttW 2003 


12. Name and daytime telephone munbet of 
person to Contact in the United Kingdom 


Jan E McKelvey 
012f? 233 2626 





After on op&icmumjbr u potent has teen filed, the Comp&vUer of the Patent Office will comUter whether public*tk>n 
orwnmitinication ofibe invention should be prohibited or restricted under Section 22 of me Paints Act 1977. You 
wm be mjbrmed if it is necessary to prohibit or restrict your invention in thte way furthermore, if you live in the 

TJL Kingd ? m > S *<*t™ 23 of the Patents Act 1977 stops you from applying for* patent abroad without first getting 
mitten permission from the Patent Office unless an application has been fthd at toast 6 tveeks beforehand in the 
United Kingdom for a patent for the same invention attd cither no direction prohibiting publication w 
communication has been given, or any such direction has been revoked. 

Notes 

a > if you need he(p to Jill in this form or you have any questions, please contact the Patent Office on 0845}> $0050%. 
b) Write your wnsuxirs in capital letters using black ink or you may type them. 

a) iftbere is not e?toi<gb space for aUthe relevant details on any pan of t&ts form, please continue on a separate 
sheet of pap&r and unite "see tmxtinuation sheet" in the relevant par*0Q. Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes* Patents Form 7/77 uHU need to he fried 

c) Once you have filled tx the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



20 MAY '03 15-37 SERJEANTS 233 0551 

P.3 

•1- 

TITLE 

Modified antiviral peptides with increased activity and cell xnembrane affinity 
DESC RIPTION 

The ^onrciafes to compounds with increased antivira. activity, in particular increased 

capable of cell membrane interaction and/or crossing. 

Background 
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herein may aJso be taken to include peptide analogues- It is believed that peptide analogues 
will be more resistant to peptidase and last longer in vivo. If the peptide is too long, the 
MBVC will become antigenic. It is therefore desirable that each peptide should have not more 
than ten, and preferably not more than nine, amino acid residues. 

MBPCs for use in the treatment of HIV infections were first described by J~M. Sabatier et al 
hi WO 95/07929* The MBPCs described therein have peptides which contain the sequence 
GPGR (from the V3 loop of the surface envelope glycoprotein gpl20 of HIV) preceded by 
from 0 to 4 amino acid residues and succeeded by from 2 to 4 amitio acid residues. The amino 
acid sequent 1GPOR and DCXGPGR (where X is an amino acid residue) are excluded. The 
most preferred of these MBPCs has a lysine residue core with eight peptides GPGRAF 
bonded thereto. It may be represented as (aPORAF)»-K4-KarK-PA-OK, the OH terminaJ 
.Indicating the cnrhoxyl group of the p-alanine. That carboxyi group may alternatively be 
modified to form a carboxamide tennin&L This compound is referred to herein as SPC3. 

In WO 98/29443, J-M Sabatier et al described further MBPCs which may be effective in the 
treatment of HIV infection, These use peptides derived from the IHV envelope 
transmembrane glycoprotein gp4t. The peptides contain the sequence RQGY preceded by 
from 0 to 4 amino acid residues and succeeded by from 2 to 4 amino acid residues. The most 
preferred of these MBPCs has a lysine residue core with eight peptides RQGYSPL bonded 
thereto. It may be represented as (RQGYSPL)rK 4 -K2-K^A-'OH, the OH terminal; indicating 
the caTboxyl group of the ^-alanine. That carboxyi group may alternatively be modified to 
form a carboxamide terminal.. This compound is referred to herein as RL* although it has in 
the past also been referred to as SPC RL and as RL41 . 

Subseauently to WO 98/29443, it was established that the MBPC <RQGYSPL)rfC-pA 
(hereinafter RL dimer) is effective but that the MBPC (RQGYSP) 2 -K^A is less so. This was 
thought to confirm the lower limit of 6 amino acids in the peptide branches of the MBPCs. 
However, K Mabrouk et al showed im PCT/EF03/04353 that some shorter peptides could be 
used, in particular (RQGYS>2-K-PA-OH (hereinafter RS, but in tho past also referred to in the 
past as Short RL) and (RQGYVK4-K2-K- 0A-OH. 
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,md ^ b0th W 8 braach <* and are described as octane*. RS has two branches and 
is described as a dlmer. None of the monomers, that is the linear peptides GPGRAF 
RQOYSPL and RQGYS, has ever shown any activity. 

Anti HIV agents such as SPC3 and RL have been shown to block the fusion step of retroviral 
faftctaan through direct interaction with ceil membrane receptors; other arid fusion agents 
such s* enfuvirtide and T-1249 (Trimeris J*c) interact directly with ft* viral envelope 
glycoproteins. The activity of the latter depends on the structure of such glycoproteins, and 
therefore on the viral strain. Lately, molecules that interfere directly with viral 
glycoproteins will lead to the selection of resistant strains. On the contrary, molecules which . 
arc able to block cell membrane receptors should not lead to viral selection, as all strains will 
be similarly inhibited. 

Cell receptor blocking fflV inhibitors may interact with the surface of such receptor* (for 
instance CxCR4 or CCR5) but also with intra membrane components of said receptor or 
even with sub-membrane sites or events. 

As an example, SPC3, which is au extremely water-soluble peptide, has an anti lEV activity 
m v>tro on CB166 cultured cells as well as on peripheral blood lymphocytes (PBL) and on 
macrophages. B de Rouge in WO 99/34777 showed that this activity is increased 5 to 50 
times when SPC3 is associated with certain types of liposomes, probably because of bettor 
interaction with cell membranes. However, SPC3 is a polymerized peptide of 56 ammo-acid 
resumes. Its association with liposomes is difficult and the yield is not perfect, leading to cost 
increases as well as technical risks-. Other means of improving the efficacy of molecules like 
SPC3 have therefore been sought. 



The invention 



The mutton provides a compound comprising a water soluble antiviral peptide and, bonded 

to the C-end thereof, a terminator which is either (a) an a-amino-fatty acid having from 4 to 

10 carbon atoms and from 0 to 2 carbon-carbon double bonds or (b) apeptidic cell membrane 
penetrating agent. 
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Ihe antiviral peptide may be an MBPC whh a lysine core matrix, In such a case the 
tetmin&tor is bonded to the root lysine residue. The MBPCs described above may be used, 
that is to say 3PC3 which has 3 branches of GPGRAF, RL which has S branches of 
RQGYSPL and RS which has 2 branches of RQGYS. However^ the improvement resulting 
from the bonding of the terminator to the C-end of the antiviral peptide js so great that SPC3 
and RL can be reduced to two branches (SPC3 dimer and RL dimcr, respectively), or even to 
one branch (SPC monomer and RL monomer, respectively). As these are ranch smaller 
molecules., they ate much easier and cheaper to make and are preferred for that reason. 

The (fi-ainino-fatty acid is preferably saturated. Longer chains ihaxi 10 carbon atoms are 
unnecessary as the effect is obtained with less, and longer chains may be too iipidic. The 
preferred length 5s from 4 to 8 carbon atoms, and more preferably from 4 to 6 carbon atoms. 
The most preferred co-am.ino-fe.tty acids are y-aminobutyric acid, 8-ammovaleric acid and s- 
aminocaproic acid. 

The peptidic cell membrane penetrating agent is suitably a TAT-derived peptide, perjietratin® 
or Kparn, although other peptides may also be suitable. 

Experimental 

We first synthesized SPC3 octomers, with the graft of saturated falty acid chains of 
increasing length, from 4 to 8 carbons, on the core lysine residue; and SPC3 octomers with 
three different peptide chains on the lysine residue: a TAT-derived peptide, penetratin, and 
Kp&m peptide, all reported to enhance membrane penetration and crossing. Wo tested the 
above molecules on C81 66 ceils infected with NL 4-3 HIV strain, then on PEL with ihe same 
strain. 

When positive results were observed, further attempts were made to test whether the graft of 
membrane affinity chains on the water soluble peptides could dlow for a reduction in their 
jriw without losing efficacy (SPC3, RL and their derivatives are polymers, often octomers, of 
small peptides; the monomers have been shown to be inactive), with a view of cost- 
containment. To this end we synthesized monomers and dimers of the sequences of SPC3, RL 
and RS, with the addition of the preferred grafted sequence,, and tested them on CS166 and 
PBL, 
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Test Methods 



Cells and viruses. 



HIV-1 NL 4-3 isolate (Adachi ot al.,1986 ; Barre-Sinoussi at al.,1983) and highly cytopathic 
Ztfrfa, HIV-1 NDK isolate (Ellrodt et al.,1.984) was propagated in permissive CEM cells 
CNara et ai,J987). Uninfected CEM and C8166 ( Salahuddin et al,J9S3) were maintained m 
RPMI 1640 (RIO) with uHraglutamine C cambrex, Vervier, Belgium), pcmcillm (100 U/mJ). 
Streptomycin (100 R g/ml), and 10% heat- inactivated fetal calf serum ( Cambrex). 

Peripheral blood lymphocytes from an HIV-1 negative donor were grown as described earlier, 
maintained in RPMI 1640 with lutraglutamine, supplemented wKb IL2 (20 ug/nil), penicillin 
(100 U/ml), streptomycin (lOOug/mlX and 10% heat- inactivated fetal calfserum. Colls were 
stimulated three days in the medium supplemented with phytohemagglutmm (20 U/ml PHA 
P, DIFCO, Detroit Ml). 

t 

HIV-1 infection 0/C8I66 cells 

Samples of 3 x 10* /100 uL C8366 cells were preincubated in 96~weil microliter plates in 
culture medium containing various concentrations of peptide. After a 1 h treatment at 37°C 
1 00 ut of diluted viral solution of HTVM was added, The cells wen, exposed to the virus for I 
h at 37*C at a multiplicity of infection of J 000 TCH) 50 per ml. The cells were washed three 
times «d cultured at 3 x 30 5 Anl of R10 with the treatment in 24-weII plates incubated at 37» 
C, C81 <tf culture medium was replaced at Day-4 post-infection. The treatment was permanent 
before virus adsorption, during vims adsorption and after mfection. Assays on C816* colls 
have been performed at least twice and in duplicate. Toxicity was evaluated by daily cell 
count and trypan-blue exclusion assay. Infection of C8166 T-cells with HIV-F was assessed 
by virus-induced cytopathic effects (syncytia formation) and by quantification of cell free p24 
viral protein la the culture suparnatants. Measurements of HIV-1 p2A^ concentration m the 
culture supematante were achieved by BLISA, ( ALLIANCE (R) I3IV-1 P 24 kit Perkin 
Elmer, life sciences, USA). 

Infection of human peripheral blood lymphocytes(PSL) 
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Samples of 10* /100 yL PBL cells were preincubated in 96-well microtiter plates in culture 
medium containing various concentration of peptides. After a 1 h treatment at. 37*0, 100 ^1 
of diluted viral solution of HIV- 1 was added. The cells were exposed to the virus for I h at 
37"C at a Tn.ultiplioity of infection of 1000 TCTD50 per ml. The cells were wasb.ed three times 
and cultured at 1 10 6 /ml of medium with the treatment in 24-welI plates incubated at 37° ra 
culture medium with the peptides in 5% C02.The treatment was permanent before virus 
adsorption, during virus adsorption and after infection. The PBL culture medium was replaced 
every 3-4 days during three weeks always in the presence of peptide* The cell viability was 
assessed by cell counts and trypan-blue exclusion assay. The viral production in the culture 
supernatant was quantified by p24 ELISA test, as described earlier. All the experiments have 
been done in blind-tests. Tests have been done in duplicate. 

Results 

- Table 1 



Experiment on C81 66 cells with HIV 
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SI: SPC3-(Ti-amin.ocapryUc acid) 
S2: SPC3-Pe9jfitratin 
S3: SPC3-Tat 

S4 SPC3-(a-aminocapro3c acid) 
S5: SPC3-(6-aminovaleric acid) 
S6; SPC3^Y-amiaobutyric acid) 
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Table 2 



Experiment on C8166 cells with HIVNL-4-3 
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All orated analogues showed an increased activity as compared to SPC3 (between 5 and 1 50 
Ibid). 



Similar results were obtained on PBL : 
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The best agents were SS and S6, SPC3<5-ammovaleric add) and SPC3-(7^minobucyric acid) 
respectively, with an ICso of 0.1 to 0.01 uM and no toxicity on cells at doses up to 10 M M. 

TaMe 3 

Experiment on C&166 cells with HWNL-4-S 
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RL monomer 
RLdinier valeric acid 



JUL monomer valeric acid 



RQGYSPL 
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RS monomer 
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RS "monomer valeric acid ' 



xqGYSPL-NHCH^CH a CH a Cl^5oii 
(RQOYSja-K-NliCHzC^COOH ' 



0.05 
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RQGYS 

RQQYS-NHCHaCHaCrfcCrfcCO^ " ~~ 



O.I.. 
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0.05 



The above table shows that the graft of a valeric acid root on monomers of the peptides RL 
and SPC3 increases their activity on C81 66 cells. In the case of SPC3„ the activity becomes 
greater than that of the original polymerized peptide. 



10969424 wm&mmsSM 
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Table 4 

Experiment on PEL with NL-4-3 strain 
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The results show that monomers or diraers of the original peptides have an activity 
comparable to that of the oCtomers. SPC3 monomer valeric acid has on lC\w of QJjaM, as 
compared to 2y.m for normal SPC3., and 0.5 pM for SPC3 valeric acid. This is of importance 
as SPC3 contains 56 amino-acid residues, whereas the monomer contains only 6. 
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CLAIMS 

J. A compound comprising a water soluble antiviral peptide and, bonded to the.C-end 
thereof, a terminator which is either (a) an ©-amino-fetty acid having from 4 to 10 
carbon atoms and from 0 to 2 carbon-carbon double bonds or <b) a peptidic cell 
membrane penetrating agent 

2. A compound according to claim 1 in which the peptide is a multiple branch peptide 
construction (MBPC) wuh a lysine core matrix and the terminator is bonded to me root 
lysine residue. 

3. A compound according to claim 2 in which each branch of the MBPC contains the 
peptide Sequence GPGR. 

4. A compound according to claim 3 in which each branch of the MBPC is a peptide 
GPGRAF. 

5 A compound according to claim 2 in which each branch, of the MBPC contains the 
peptide sequence RQGY. 

6. A compound according to claim 5 in which each branch of the MBPC is a peptide 
RQGYSPL. 

7. A compound according to claim 5 in which each branch of the MBPC is a peptide 
RQGYS. 

8. A compound according to claim 4, claim 6 or claim 7 in which the MBPC has two 
branches. 

9. A compound arreting to claim 4, claim 6 or claim 7 in which the MBPC has eight 
branches. 

10. A compound according to claim 1 in which the peptide is GPGRAF. 



20 MAY '03 152 43 SERJEPNTS 233 0551 P. 14 

-12- 

1 L A compound according to claim 1 in which the peptide is RQGYSFL. 

1 2. A compound according to claim 1 in which the peptide Is RQOYS . 

13. A compound according to any preceding claim in which the terminator is an examine 
saturated &tty acid having from 4 to 8 carbon atoms. 

14. A compound according to any preceding claim in which the terminator is an co-amirio 
saturated f&tty acid having from 4 to 6 carbon atoms- 



15. A compound according to any preceding claim in which the terminator is 
y-aminobutytic acid, 5-aminovaIeric acid or e-aririnoc&prole acid. 

16^ A compound according to any of claims 1 to 12 in which the terminator is a TAT- 
derived peptide, penetratin® or Kpam* 
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